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Abstract of JP2001 192864 
PROBLEM TO BE SOLVED: To provide a film 
and a coated member having a low friction 
coeffi cient and best suited for utilization in a 
lubricating oil. SOLUTION: This coated 
member is obtained by providing the surface of 
a base material 1 with a film 2. This film is 
provided at least on a part of a sliding face. 
The film 2 is provided with a layer essentially 
consisting of carbon. Then, the coated 
member is used in the presence of lubricating 
oil. The lubricating oil desirably contains an 
aromatic compound. 
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tf - ? mztf&S)) £ *l ft o CVD-C-^Si $ *lfcft3fc©@ft 
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©<?*^ ft C Ll^e Hff &*Jl-gtil©<^fr £>tf 

4«MttMTM*500J3Lt1000cnr 1 WTlctf— 7A<«g;fli|£ 

[0 0 4 2] Sfc, HHMI=&*<D*^f>fc OTITIS 
HflSdiS^T. 5 "7 h JHC fclf ft 1 560cm- 1 

jfilcfcft fc°—7©fg»5iiJg (S1560) 1 1340cm" 1 
t? — r 7©fg#S$Jt (S1340) <t©lt (S1340/S1560) #0. 

Pl&fto 

[0 0 4 3] tf-*©«#a«*£l*T?fc<. tf 

Jt (11340/11560) irtttJSLTfc 

y, o.ija±i.2mTt?*^tf«j»««tt. SWJSfttt* 

^"To Cftt,, 1560cm- 1 ttjfilcfcfttf— 75$Jg<t1340c 
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[0071] S6, 7 c^-r «* ? i^-ftiom.nt v 

1£TLTL^-i)C<!:A<tPA^i)o Jj£BI*Sfcl*, r RF— 

CVD/IPj i: Lfctfl>0!)-»l=«a©«l»^*&*tfcw 

S13N4. Al203t LfctCDI*. C-r;tt<Dfi5cllM7J;£-e 

O fee 

[0072] (taii«3) m3 (B) i=tetta>ttiMt&£ 



gt-r. ccDSdfci^T, rteaMb^tfcSj £i*H3 (B) 
icfci+^> nfeaMb^Jf 7 j <Dflua5E*SirU na<© 

**£5fL. rcdHJij ti* rDLCo^AMb^-s^flgJi 
Ufr-otztzV). IffffiroWS (O/x) 1**18 LT 1*4. 



(12) ftBH 2001-192864 



[0 0 7 3] [S8J 









mm 


mm 


Biff 
u m 












3-1 


Si 


SP 


2 


2 


1.5 


0. 05 


0. 03 


6 


3-2 


Si 


SP 


12 


24 


1.5 


0.05 


0. 03 


8 


3-3 


Si 


SP 


73 


140 


1.4 


0.04 


0.03 


7 


3-4 


Ti 


VAD 


2 ] 


4 


3.2 


0.03 


0.02 


6 


3-5 


Ti 


VAD 


15 


7 


3.2 


0.06 


0. 04 


5 


3-6 


Ti 


SP 


46 


7 


1.4 


0.07 


0.06 


7 


3-7 


Cr 


VAD 


2 


10 


5. 1 


0.04 


0. 03 


6 


3-8 


Cr 


VAD 


15 


10 


5 


0.03 


0. 02 


8 


3-9 


Ta 


SP 


86 


52 


6 


0.06 


0. 04 


8 


3-10 


Ta 


VAD 


15 


31 


8 


0.05 


0. 04 


8 


3-11 


Mo 


VAD 


2 


2 


8.2 


0.04 


0. 03 


7 


3-12 


W 


VAD 


2 


2 


8 


0.05 


0. 04 


6 ! 


3-13 


W 


VAD 


15 


2 


7.6 


0.05 


0 04 


7 


3-14 


W 


SP 


70 


6 


1.7 


0.05 


0 04 


8 


3-15 


C, Si 


SP 


2 


64 


1 


0.06 


0.04 


7 


3-16 


I C. Si 


SP 


15 


64 


1.4 


0.05 


0.04 


7 i 


3-17 


! C.Ti 


VAD 


2 


36 


7 


0.05 


0.04 


7 


3-18 


C.Ti 


VAD 


15 


98 


7 


0.05 


0.04 


8 


3-19 


C.Ti 


SP 


86 


96 


1.6 


0.05 


0.04 


7 


3-20 


C.Cr 


VAD 


2 


13 


1.3 


0.05 


0.04 


7 


3-21 


CCr 


VAD 


15 


14 


1.3 


0.03 


0.02 


i 5 


3-22 


C.Cr 


SP 


60 


59 


1. 1 


0.06 


0.05 


6 i 


3-23 


C. Cr 


SP 


3 


3 


1.4 


0.06 


0.04 


8 


3-24 


C. Ta 


VAD 


10 


46 


6.8 


0.04 


0.03 


8 


3-25 


C.Mo 


VAD 


16 


46 


7.4 


0.05 


0.04 


7 


3-26 


C.W 


VAD 


4 


26 


8.5 


0.05 


0.04 


8 :■ 



[0 0 7 4] 



[19] 



(13) 



2001-192864 









mm 


M-t rtJ. 


mm 

fim 












3-27 


C,W 


VAD 


10 


26 


8 


0. 06 


0. 04 


8 


3-28 


C.W 


SP 


4 


3 


7.9 


0.05 


0. 04 


8 


3-29 


N.Si 


SP 


96 


46 


1 


0. 05 


0. 04 


7 


3-30 


N, Si 


SP 


90 


46 


1 


0. 06 


0.05 


7 


3-31 


N.Ti 


VAD 


5 


5 


4.5 


0. 07 


0.05 


7 


3-32 


N.Cr 


VAD 


4 


4 


. 4.6 


0. 05 


0.04 


8 


3-33 


N.Cr 


VAD 


15 


15 


1 


0.06 


0.05 


6 


3-34 


N.Ta 


SP 


85 


20 


0.8 


0.05 


0.04 


6 


3-35 


N, Ta 


VAD 


60 


23 


4.3 


0.05 


0.03 


7 


3-36 


N.Mo 


VAD 


4 


1 


5 


0.06 


0.05 


8 


3-37 


N.Mo 


VAD 


15 


3 


2.3 


0.05 


0.04 


5 


3-38 


N.W 


VAD 


13 


16 


9.8 


0.06 


0.05 


6 | 


3-39 


I C.N.Si 


SP 


32 


23 


1 


0.05 


0.04 


8 ! 


3-40 


C, N, Si 


SP 


83 


23 


1.3 


0. 07 


0.05 


7 


3-41 


j CN, Ti 


VAD 


52 


48 


1.3 


0. 06 


0.04 


5 


3-42 


C.N.Ti 


VAD 


4 


6 


4.5 


0.05 


0.03 


6 I 


3-43 


C.N.Cr 


VAD 


3 


2 


10 


0.06 


0.04 


7 


3-44 


C.N.Cr 


VAD 


16 


16 


1 


0.07 


0.06 


7 


3-45 


CN.Ta 


VAD 


15 


6 


5.8 


0.05 


0.04 


5 


3-46 


C.N. Mo 


VAD 


2 


13 


6.3 


0.05 


0.03 


6 


3-47^ 


C.N. Mo 


VAD 


8 


16 


2.4 


0.04 


0.03 


8 


3-48 


C.N.W 


SP 


58 


150 


0.8 


0.05 


0.04 


7 


3-49 


C.N.W 


VAD 


6 


3 


15 


0.06 


0.04 


8 



[0 0 7 5] i8. 9 iciS-f l^-f tKDHl&StfiJt 

[0076] mmmA) m4iztm<D^mmm.^-o 
ia*'4ico^T±i3<D!ae&£fiofco xummx- 1*. ±x 

■to zo>tmmx>\t±x<Duwiz&i*x. 
<Di&mj5>£X'&tmmmtf3.**itefr-otztztb. mm 

(O/x) l**BSLTt^-So C(DSI-fcL , 'T. 
rjflj tl*H4 (A) ffiK© r?Sg|5 9j *fcliH4 

(B) tats© rjs-moj rji2j tutnu 

(A) ffiK© r*i«a5 8j $fcUi4 (B) isttw rjg- 

ti*, zHib^mom&tmz. ms (A) £fci*ni3 

(B) <Dlvf;h.lci£^-f £fr£*LTI^.£„ ftoT. 1213 



(A) CD«it£Sl-&»£, rjf1£fcli|f2tllJi!c7cS$fJ O 

i=, rn«jftj ti*«sa>^<*«jaA<iii4 (A) *fci* 

12)4 (B) <&lvf;h.T?35£>;!>>£ij*l,-C0 5>. 
[0 0 7 7] 01*. I*. No.4-4r*l*±i**IigA<l214 (B) 

<DfSMffiiSr-fey. rgr-Jfj i* rDLC*i-CrA<ifi 
rDLc^i- fNtTio^ttij tm=?-m~t$.-&£*itzm} 

Xffif$.£*lXl^& 0 No.4-1-<M*£flM*5t*<0 4 

(A) ©tttttt*«Ut-cfcy. ^cd rjsgpj i* fdlc^i^ 
SiA<3&^ttl-1g^£:ftfc***'4J T*4S/S$*t. r«MR 
SPJ l±$CI=: TDLC^I- rctSi<Dft$1*Jl tf^ttl-iS 

[0 0 7 8] 
[Si O] 



(14) 



f$B8 2001-192864 





Ml 

r# — ^ 


Wt uXi J L ^ 


mi 


€2 


fMJ 




fi m 






J*M«ft 






A 1 

4-1 


ol 


r c i 

L, o 1 


[ad o Vq^ 


US o \a/ 




R5I 4 (a) 


i . □ 


n or 


0.04 


6 




Ti 


M Ti 

N, 1 1 


IEJ o va.J 


taj o la; 


\ AU 


IXI 4 \aj 


o. Z 


n OR 


0.04 


6 


4-3 


Cr 


r t; 
I, i 1 


l>£] o (a; 




VAD 


E2Q 4 vDJ 


0. 1 


u. 


0.03 


6 


4-4 


Cr 


C, Tl 


0 3 (a; 


0 o ta) 


YAD 


net ,4 

us 4 vo; 


0 


U. UD 


0.05 


8 


4-5 


Cr 


C, Cr 


0 3(a) 


0 3(b) 


VAD 


[>g 4 vo; 


6. 1 


n nc 
U. U5 


0.04 


7 


4-6 


Cr 


C, Cr 


0 3(b) 


0 3(b) 


VAD 


0 4(b) 


1. 4 


n nc 

0. 06 i 


0.05 


8 


4-7 


Cr 


N.Cr 


0 3(a) 


0 3(a) 


VAD 


0 4 (D) 


1 0 
I 0 


n n>i 
U. U4 


0.03 


8 


4-8 


Cr 


N, C, Cr 


0 3(a) 


RC3I f» / 1_ \ 

0 3(b) 


YAD 


0 4 (b) 


54 


n nc 


0.04 


7 


4-9 


W 


W 


0 3(a) 


0 3(b) 


VAD 


0 4(b) 


7. 6 


n n c 

0. 05 


0.04 


8 


4-10 


C, Si 


C, Ti 


0 2 


0 3(a) 


SP 


0 4 (a) 


1 


n ft c 
U. UD 


0.05 


8 


4-1 1 


C, Si 


C, N, Ti 


0 3(a) 


0 3(a) 


SP 


0 4 (b) 


1 A 

1 . 4 


U. U5 


0.04 


8 


4-12 


C, Ti 


C. Cr 


0 2 


0 2 


SP 


0 4 (a; 


7. 6 


n n c 

0. Do 


0. 04 


7 


4-13 


C.Ti 


C, Cr 


0 2 


0 2 


YAD 


0 4(b) 


J 9. 8 


n nc 


0.04 


7 


4-14 


C.Ti 


C, Cr 


0 3(a) 


0 2 


VAD 


rot a f — \ 

0 4(a) 


2. 3 


n n c 


0.04 


7 


4-15 


C, Ti 


CCr 


0 3(a) 


0 2 


YAD 


0 4(b) 


4. 6 


A ft C 

0. 05 


0.04 


6 


4-16 


C, Ti 


C, Cr 


0 3(b) 


0 2 


YAD 


0 4(b) 


1 U. 1 


ft ft c 

I). Uo 


0.04 


9 


4-17 


C,Ti 


C. Cr 


0 3(a) 


KOI O 

0 3(b) 


YAD 


0 4(b) 


on j< 

oO. 4 


ft ft vt 

0. U4 


0.03 


9 


4 J 0 






US 0 Vo/ 








2 4 


0 05 


0.03 


9 


4-19 


C,Cr 


N, Al, Ti 


0 2 


HI 3(a) 


VAD 


0 4(b) 


8.6 


0.04 


0.03 


7 


4-20 


CCr 


Ai 


0 3(a) 


12 3(b) 


VAD 


0 4(b) 


6.6 


0. 04 


0.03 


5 


4-21 


C.Cr 


C, N.Cr 


0 3(b) 


0 3(b) 


VAD 


0 4(b) 


5.7 


0.05 


0.03 


6 


4-22 


C, Ta 


C. N, Ta 


02 


0 3(b) 


VAD 


0 4(b) 


3.4 


0.05 


0.04 


5 


4-23 


C,Mo 


N, Mo 


0 2 


0 3(a) 


VAD 


0 4(a) 


6.9 


0.05 


0. 04 


5 


4-24 


C,W 


C,W 


0 2 


0 3(a) 


VAD 


0 4(b) 


9.8 


0.06 


0.05 


7 ! 


4-25 


c,n 


C.W 


0 2 


0 3(b) 


VAD 


0 4(b) 


5.6 


! 0.06 


0.04 


8 


4-26 


cw 


c,w 


0 3(a) 


0 3(b) 


VAD 


0 4(b) 


10.4 


0.06 


0.04 


8 


4-27 


N.Ti 


N.Cr 


0 3(b) 


0 3(b) 


VAD 


0 4(b) 


13.2 


0. 05 


0.04 


8 



[0 0 7 9] *1 oic^-Tcfc^l^, ^-ftMDmMMijit 
[0 0 8 0] (RUMS) RFWl^vX^CMDititMmT 

T-b h>*T'Ji^;K3fe;f>$10»lil±^T5. 
[0 0 8 1] RFSfiSg^^X^CVD^B^SSlc^-r,, C 

23A<IS:aS^.rLxi)o *fc, S«^;u^*22|zl*, XJRiK 
«S4fc*tffc3S«ffl25*<««Ss|iTl**. fit. S 
ffi«21l4^#AP26t#X»»P27i:*J|j{.TL^ft. 
[0 0 8 2] C©J:5fcS«l=fc*lvcRFBi£:77;C7CV 
DSfe-ej««-r*»«. IS^**^ICI*CH4. C 2 H 2 - C 6 H 
6^L^. Xffi«21W©*»*jU5''22l=»*t28*-fe^ 
h Lfc^, ^SF*3^2x10-5TorrJilTlC^TX^mP27 

■e±#*1*fc*. Ar**^**f^j»AP26^&Kffi«21|>3 
|C*AL. SBl*l$20inTorr|r-r-5o |h]B#IC S«t^;u 
y22lcit jJiESE $-1 OOOVEPJJD L, Ar X7 $f|± $ 

Ar-r^-xDS^S'voffisgic^y, mtimwoftti 

rAr7t?>y<-K»aj *<D*. *11 



[0 0 8 3] 
[Si 1 ] 





w 


200-600 






CH 4 % C Z H 2 » C 6 H 6 




Torr 


0. 2—0. 001 






50-400 



[0084] M^.T-<?i&mmm^m^me{zfr^o c 

<7)SMl*KS«30i*3lC7j(¥RSi : RcO[Elf£iF— ^;H1^S 
croislli^— ^;u3iirHiticiiS$tifcS«?t;^^' 
32$«^.^>„ »*t7h;u$f32*ttt;*HR|-r*llffi*«ill= 
I**— yvh33 (*V— K««) *<IS:M£*u y 
K33l*E35«»34l=jt«|**i4. *fc> gtt*jUjT32 
icliSKT— ^31l=««**ifctt3E«a35«|: URSO 

#AP36i:*'X«fmP37i:A<ISItb^ru-& 0 
[0 0 8 5] CCD^a^^SlCfc^T, •S'-y-y K13<t 
LTB**:K**fflL>*. «S«30WlcS«38^-tr<v KL 
fc^, SMl^^2 x 10- 5 Tort-JilTI::*" X}#mP37^ & 
JlffiSMir*. Ar**^^**^3SAP36^t,SS 
i§30pfc)lc^ALs SSrt^20mTorrlc.r-5o f5)B#lc, « 
^^;u^32lciE3St«E$-1000VEpjjDL. Ar7fC>/N*- K5Q 
mt:ftr>o *t^-e. S^WI-Ar^'X^^A-r^AV * 
fcl***^*»A-&n=Jlffi»ftLfc«S8-C. «12©ft# 



(15) 



ttffl 2001-192864 



[0 0 8 6] 
[812] 





A 


30—120 




Y 


-800-0 


(Ar £Ai$) 


Pa 


0.41—2.8 


0e& 


Rpm 


0-30 



[0 0 8 7] «JSjR(l3El4. y-f-\»*> KM©*— 

em*, *r»5og. ifajiffB»mio»M&L. asfiiio 

Lfc. tt«Sffi©IHi!!iJ!i<*#<II*© 
ffM*rt<JI *.!::< 1>B#I*. #8000©$fy-V i E> K"5— * h 

[0 0 8 8] SSffi$l*. ;fli|£S§J§t2. 5mm. ffljex t°- 
K0.3mm/s. Cut-off fiiO. 8mm i: Lt. 8,£;IiJ£ Lfc¥i*)fil 
£ Ltzo 

[o o 8 9] jettftSkf*. bf>^->¥-f ^^K«**ffl 
UtISLfc. HiSftWi. M^SION. [U$e&J£ 104mm 
/s, itg6mmCOSUJ2^ffl^-Wt p ><k LT. x>S?>;j--f 



'7t--f;n*io 



[0 0 9 0] RFBiB^5X-7CVDai=«feyrt»L 
Bf B »J £ ffl L * T ^ t? > ^ £ <t L \ -t © ^ v tf > y 

0.02/im*»ti::"r *— 7t?>K«ffiS$r-f -V^E 

[0 0 9 1 ] ai3lra®*fi$A<Ra=0. 2£ffijl. * — ? 
@JtA<1800iil±8000lilT©*4liII==>l>-C. 8E*l£Ra. 

*<1738©tt80!l5H Lfc. o£y, S 

s*«i8ooja±8oooiaTG)»Di-c**itf. mmm^o>\s.m. 

iZyJj^X'^^o **WttttttB|[^96-C60%Ja±- 
ItfomfrhiteiXtSVs XRD: (X - ray diffract io 

[0 0 9 2] 
»1 3] 







(kg/mm 2 ) 


Ra 

(Mm) 


mm 

(mo) 






5-1 


VAD 


1738 


0.26 


1. 1 


SUS304 


0.064 




5-1 


RF-CVD 


4323 


0.240 


0.8 


SCM415 


0.041 




5-2 


VAD 


3564 


0.210 


0.4 


SUS304 


0. 038 


m 

M 


5-3 


VAD 


5986 


0. 300 


0.2 


SCM415 


0.039 


5-4 


RF-CVD 


7230 


0. 260 


0.4 


SUS304 


0.038 




5-5 


VAD 


2345 


0. 240 


0. 1 


SKD1 1 


0.044 




5-6 


VAD 


1983 


0.250 


0.4 


AC 8 A 


• 0.047 



[0 0 9 3] 814lz, 5?-^®g*<1800jyT-C?&y , Ra 
t<0. (D05Ja±0. 2JaT(D®SHcoL\TSSifl$Ra. &Jjg& 



y. Ra*<0. 005Jii.±0. 2JaT©aJiT?fe*lli. ®g*<1800 

[0 0 9 4] 
[81 4] 







(kg/mm 2 ) 


Ra 

(Mm) 


mm 

(Mm) 


s« 




5-l 


VAD 


1738 


0.26 


1.1 


SUS304 


0. 064 




6-1 


RF-CVD 


1564 


0.006 


0.6 


SCM415 


0. 038 


m 


6-2 


RF-CVD 


1465 


0.090 


0. 72 


SUS304 


0. 037 


M 

m 


6-3 


RF-CVD 


1340 


0.123 


0.68 


S45C 


0. 040 




6-4 


VAD 


1124 


0.034 


0.8 


SCr415 


0.042 j 




6-5 


RF-CVD 


1667 


0.062 


0.45 


FC250 


0.037 




6-6 


VAD 


1738 


0.083 


0.97 


SCM415 


0.038 



[0 0 9 5] 8151=, * — ^®JtA<1800J*l±.8000JMTt? 
ft y . froRaA<0. 005Ut±0. 2iyT©i&MI=-=>l , >T8E;!I 

^Ra. ansa, ttttasi. mm. aaaat. 



£*-f<, S13©tb&#'J5-1£x, 8®*l$RaA<0. 2^®k. 
4tttt*A, 8®ffi*RaA<0.005lil±. 0.2IUT©aH£ 

otLrrfp^ hLTi^s, 5?— rf?ijgA<i800JU±8000 

JJlTT'fey. A^RaA<0.005Jy±0.2WTT?fe-51i^l=g 



(16) 



2001—1 92864 



[0 0 9 6] 



[Si 5] 









^tg*&£ Ra 


mm 

(Mm) 






VcAm 5-1 


VAD 


1738 


0.26 


1.1 


SUS304 


0.064 




7-1 




9fi1 7 
ZD 1 / 


A1KO 
xj.luO 


n a 




0.032 




7-2 i 


"RT7 rvn 


D1Z.O 




n a 


SPA/MI 5 


0.028 




7-3 




RQ9Q 


A 1 fifi 
V. iOD 




A HA A 
Avon 


0.030 




7-4 


rvr -u» vjli 




n lie 
v. xxo 


n a 

VJ.O 




0.031 




7-5 






u.u/o 


ft Q 




n A9Q 




7-6 


^T? f T \ J I A 

Kr •LVL) 


zyoy 


U.Uoo 






\J.\J6H. 




7-7 


RF-CVD 


1850 




1 


OL/M410 


A A9ft 




7-8 


RF-CVD 


2587 


U.Uoo 


A 7 


ottoqaa 
o U ooU4 


A AQQ 




7-9 


Kr-CVD 




A AflQ 

u.uyj 


A Q 

U.»7 




A A*57 




7-10 


RF-CVD 


3450 


0.084 


0.6 


S45C 


0.021 


m 
m 


7-11 


VAD 


4263 


0.098 


0.7 


SCM415 


0.025 


7-12 


VAD 


1901 


0.065 


0.8 


SCM415 


0.039 


7-13 


VAD 


3763 


0.017 


0.5 


SCM415 


0.023 




7-14 


VAD 


4234 


0.039 


0.3 


AC8A 


0.032 




7-15 


VAD 


2411 


0.062 


0.2 


SKD11 


0.036 




7-16 


VAD 


3489 


0.034 


0.15 


SCr415 


0.022 




7-17 


VAD 


2087 


0.081 


0.05 


SCM415 


0.04 




7-18 


VAD 


1823 


0.083 


0.01 


SCM415 


0.041 




7-19 


VAD 


2979 


0.057 


0.03 


SCM415 


0.028 




7-20 


VAD 


6595 


0.068 


0.64 


SCM415 


0.022 




7-21 


VAD 


1989 


0.015 


0.8 


S45C 


0.036 




7-22 


VAD 


2313 


0.045 


0.9 


SCr415 


0.036 




7-23 


VAD 


3499 


0.006 


1 


SUS304 


0.03 



[00 9 7] (RUM 6) *r. 
5Pa. S?HSu£Jg400°C. $—fv h EPflPfl:2>500W. Sffi 



ftfr l*K««U5l = * -5 1 (0 i: T -5 . 

[0098] mi&mssi<Dmmttmms<Dt?i'*>T<( 
x ^ tags t mi i? fx o fc „ 
[0099] ai6. 17. i8i-*raii. a® 

[0 1 0 0] 
[$16] 





mm 


(urn) 




(kg/mm 2 ) 


3c®&£ Ra 
Om) 


BW 

(urn) 


mm 












VAD 


1738 


0.26 


1.1 


SUS304 


0.064 




8-1 


Ta 


0. 37 


RF-CVD 


2565 


0.26 


0.5 


SCr436 


0.047 




8-2 


W 


0. 29 


RF-CVD 


5874 


0.35 


0. 64 


S45C | 


0.042 




8-3 


Si 


0.48 


YAD 


1856 


0.24 


0.8 


SUS304 


0.045 




8-4 


Kb 


0.46 


VAD 


4632 


0.3 


0.7 


SUS304 


0.043 




8-5 


Ti 


0.56 


YAD 


3671 


0.24 


0.8 


SKD11 


0.044 i 




8-6 


Cr 


0. 13 


VAD 


2546 


0.31 


1.7 


SCM415 


0.042 




8-7 


Si 


0.55 


RF-CVD 


1125 


0. 04 


0.6 


SCN415 


0.042 




8-8 


W 


0.52 


RF-CVD 


1045 


0.05 


0.7 


AC8A 


0.043 


m 


8-9 


Ti 


0.37 


RF-CVD 


1632 


0.07 


0.6 


SKH51 


0.042 


8-I0 


Y 


0.54 


RF-CYD 


1524 


0. 14 


0.9 


SCT436 


0.041 




8-II 


It 


0.58 


YAD 


1273 


0.06 


0.6 


SCM415 


0.041 




8-I2 


Cr 


0.12 


YAD 


1436 


0.113 


1.2 


SCM415 


0.04 




8-I3 


Hi 


0.23 


YAD 


1353 


0.05 


0.7 


S45C 


0.042 




8-I4 


Si 


0.23 


RF-CVD 


2019 


0.016 


0.8 


SCM415 


0. 034 | 




8-15 


Si 


0.8 


RF-CVD 


2999 


0.016 


0.8 


FC250 


0.038 




8-16 


Si 


0.52 


RF-CVD 


4439 


0.018 


0.75 


SCM415 


0.032 




8-17 


Ta 


0.67 


RF-CVD 


2401 


0.036 


0.8 


SCM415 


0. 042 




8-18 


Ta 


0.48 


RF-CVD 


2832 


0.045 


0.9 


S45C 


0. 029 i 




8-19 


TaC 


0.22 


RF-CVD 


3499 


0.035 


0.9 


SCM415 


O.0Z2 




8-20 


W 


0. 13 


RF-CVD 


2979 


0.036 


0.7 


SCN415 


0.036 



[0101] 



[$17] 



(17) 



*$BB 2001-192864 



[0 1 0 2] 













■2 — "Tibs? 




mm 










n 


( /z nO 




Will / 


( u m) 


( u nu 












VAH 


1 1 00 


U. 60 


i i 
j . i 




u. vat 




8-21 




0. 76 


uu_f*un 
Kr-LYD 


qcao 

d&Uo 


0. 06 


n c 
0. 0 


SKD11 


U. vtl 




8-22 


Cr 


0. 13 


AT-tYD 


4&60 


0. 092 


n o 


SCM41 5 


a no A 




8-23 


Cr 


0. 1 1 


Rr-CYD 


3788 


0. 125 


0. 7 


SCM415 


0. 023 




8-24 


Nb 


0. 36 


RF-CVD 


1852 


0. 07 


0. 7 


SCM41 5 


0.025 




8-25 


Nb 


0. 44 


RF-CVD 


2617 


0. 089 


0. 8 


SCM415 


0. 041 




8-26 


Kb 


0. 74 


RF-CVD 


3949 


0. 014 


0.5 


FC250 


0. 023 




8-27 


Ti 


0.32 


RF-CVD 


1823 


0.036 


0.3 


SCM415 


0. 036 




8-28 


Ti 


0. 55 


RF-CVD 


3097 


0. 036 


0. 15 


SCr436 


0. 022 




8-29 


Zr 


0. 88 


RF-CVD 


2607 


0. 033 


0. 01 


SCM415 


0. 045 




8-30 


ZrC 


0. 23 


RF-CVD 


1989 


0. 037 


0. 8 


AC8A 


0. 037 




8-31 


TaC 


0.56 


RF-CVD 


4351 


0.032 


1 


SUS304 


0.03 




8-32 


Hf 


0.58 


RF-CVD 


3499 


0.068 


1. 


SCM415 


0.03 




8-33 


Ta mtto 


0.43 


RF-CVD 


3273 


0.056 


0.3 


SCM415 


0.033 




8-34 


It MVto 


0.33 


RF-CVD 


3361 


0. 007 


0.8 


SKD1I 


0. 033 




8-35 


Si 


0.54 


VAD 


2401 


0.007 


0.6 


SCM415 


0. 032 




8-36 


Si 


0.23 


VAD 


3175 


0. 054 


0.7 


SKH51 


0.038 




8-37 


Si 


0.67 


VAD 


4469 


0.07 


0.6 


I SKH51 


0.028 




8-38 


Ti 


0.98 


VAD 


2636 


i 0. 075 


0.2 


SUS304 


0.036 




8-39 


Ti 


0.65 


VAD 


3891 


i 0.081 


0.05 


SCM415 


0. 044 




8-40 


Ta 


0.64 


VAD 


2185 


0. 006 


1 


SCM415 


0. 042 


[S18] 






<pmjh 








Ra 


^19 










m 


(mm) 




(kg/mm 2 ) 


(Aim) 


(urn) 


mm 




lt«W 5-1 






VAD 


1738 


0.26 


1.1 


SUS304 


0.064 




8-41 


w 


0.33 


VAD 


3940 


0.124 


0.8 


SUS304 


0. 037 




8-42 


? 


0.55 i 


VAD 


2607 


0.024 


0.9 


SKH51 


0. 042 




8-43 


Ti 


0.66 


VAD 


3175 


0.03 


0.7 


5KH51 


0. 036 




8-44 


Zr 


0.63 


VAD 


2773 


0.009 


0.6 


SUS304 


0.04 




8-45 


Zr 


0.9 


VAD 


4665 


0.06 


0.03 


ACBA 


0.028 


m 


8-46 


ZrC 


0.54 


VAD 


6595 


0.06 


0.64 


SCM415 


0. 041 


8-47 


HI 


0.27 


VAD 


2313 


0.049 


0.9 


SCM415 


0.036 j 




8-48 


Cr 


0.12 


VAD 


3798 


0. 087 


0.6 


SCM415 


0.031 




8-49 


V 


0.63 


VAD 


2877 


0.079 


0.7 


AC8A 


0. 035 ; 




8-50 


vmm 


0.42 


VAD 


2283 


0.063 


0. 1 


SUS304 


0.041 j 




8-51 


Nb ftfltfb 


0.52 


VAD 


3597 


0. 005 


0.2 


SKH51 


0.035 




8-52 


Ti KffcW 


0.35 


VAD 


3146 


0.06 


0..7 


SKD11 


o. 032 ; 



[0 10 3] H8l=flEft£J*ttffiCk<DlHft£3* 
■to il13a>l£$£0iJ5-1£x. a®5fl$RaA<0. 2£JB*&!£ 
M£A, affi|fl$RaA<0.005Ja±. 0. 2)iLT(D&M£0.t 

IC. ^-^?lSA<1800Jii±8000JaTt?fey , fr-DRatfO. 
005ia±0.2iaT-C*-5»*l=«*l»*««l* < «< Sot 

[0104] (Ktt«iJ7) aM*t©ffi»*S*»'5fc» 
SSSIill. 5N/mmT- it £*t P> liJUf -5 i: 



^Irfg^-T&AE (Acoustic emission) J-bV9— l:<t 

[0 10 5] Umftt LT, $'J >^;4ICJ:^T 

[0106] 
[*1 9] 



(18) 



2001-192864 





mm 


(mn) 




(kg/nan 2 ) 


Ra 


(mn) 


mm 




(N) 


MM 7-3 


- 


- 


RF-CVD 


2564 


0.045 


0.8 


S45C 


0.034 


15 


&&m 7-4 




_ 


VAD 


3542 


0.035 


0.8 


SUS304 


0.036 


12 




9-1 


M 


a 9 i 


pp-rvn 




n me 

V. \Jl O 


U. 0 


OVRl? 1 v 


U. UO* 






9-2 


la 


U. 4o 




9R99 ' 


U. U4D 


n q 


34DU 


A A9Q 






9-3 


T«>r 


A 99 

U. ZZ 




9AQQ 

i34yy 


a n^q 




jLM4 1 0 


P. A99 
U. UtZ 


99 




9-4 


n 


U. 1 o 


cc_rvn 


9Q7Q 

zy /y 


U. UOO ■ 




ol>M4 1 0 


A A^fi 
U. Uou 


94 




9-5 




0, 7o 


Kr-LYD 


J DUO 


U. UO 


U. 0 


CTTTM 1 


A H9 1 


95 

£9 




9-6 


AD 


TA 

U. 74 


Kr-LYD 


QQXO 

0949 


U. U14 


a r 


cr9cn 
rllDU 


A 099. 

U. U&0 


94 




9-7 


It 


n oo 
U. oo 


Kr _ LYD 


9 CAT 


U- Uoo 


I). 01 


oLM4 1 3 


A fl/C C 
U. U 4 0 


9<; 




9-8 


ZrC 


0. 23 


Kr-L VD 




0. Uo7 


0. 8 


AtoA 


U. Uo i 


ZD 




9-9 


TaC 1 


0. 56 


Rr-LYD 


4351 


U. OoZ 


1 




0. UJ 


9C 

Zo 




9-10 


Hf 


0. 58 


TJT7 p\rrv 

Rr-CYD 


3499 


0. 068 


1 


SCM4 1 5 


a no 
U. Uo 


Zo 


9-11 




u. *0 


Rp-rvn 


Oil 1 o 




0 °i 

V. 0 


JUwt I o 


0. 033 


23 




9-12 




0. 33 


RF-CVD 


3361 


0. 007 


0.8 


SKDU 


0.033 


24 




9-13 


Cr 


0. 13 


RF-CVD 


4586 


0.092 


0.8 


SCM415 


0.024 


26 




9-H 


Si 


0.54 


VAD 


2401 


0.007 


0.6 


SCM415 


0.032 


26 




9-15 


Ta 


0.64 


VAD 


2185 j 


0.006 


1 


SCM41S 


0.042 


22 




9-16 


V 


0. 33 


VAD 


3940 


0.124 


0.8 


SUS304 


0.037 


24 




9-17 


Ti 


0. 66 


VAD 


3175 


0. 03 


0.7 


SKH51 


0.036 


25 




9-18 


Zr 


0. 63 


VAD 


2773 


0.009 


0.6 


SUS304 


0.04 


23 




9-19 


ZrC 


0. 54 


VAD 


6595 


0.06 


0. 64 


SCM415 


0. 022 


22 




9-20 


Cr 


0. 12 


VAD 


3798 


0.087 


0.6 


SCM415 


0.031 


27 




9-21 


V 


0. 63 


YAD 


2877 


0.079 


0.7 


AC8A 


0.035 


21 



[0107] (umm 8 ) tmm t mm<DtfLiMi5&\- 
tz. umzkftit. mitsioN. ^js26mm/s, igg-r-tysg 

gi290m. !ES6mmCDSUJ 2 $ft^tttf>t LX. n>Z>> 
[0 10 8] *20lcSS*I^ A<Ra=0. 2$JS^., 5? — ^ 



i&m&m. &mm. mm. mmmmz^^x^ttb 

tz. ttmmt Lt. Ra^0.2^je^.T, 

[01 09] 
[S 2 O] 







x-7m& 

(kg/mm 2 ) 


Ra 

(x^m) 


St/P 
(xtnO 


as 




tmm 8- 

5 


VAD 


1738 


0.26 


1.1 


SUS304 


0.07 




10-1 


RF-CVD 


4563 


0.250 


0.9 


SUS304 


0. 042 j 


ft 
m 


10-2 


VAD 


3655 


0. 225 


0. 63 


SCM415 


0. 045 


10-3 


VAD 


2634 


0. 233 


0. 45 


SKD5 1 


0. 048 




10-4 


VAD 


5867 


0. 246 


1.65 


S45C 


0.042 



fey. ^oRa^<o.oo5ia±o.2jaT(Dffiiiii^oi>ra®ipi [0111] 

$Ra, ttnait. «». *»«»l=-3L^T* [$2 1] 



(19) 



fifnl 2O01-1 92864 









^tSi££ Ra 






ffr^ l?fs 5vSi 






(k£?/nnn z ) 


( ^ ^n) 


( u in) 


SSI 




tt&m 8-5 


VAT) 


1 1 oo 


U. till 


1 . 1 




0. 07 




11-] 


Kr-LVU 


ODo / 


n 1 rr 

U. 1 00 


1 7Q 


CI]C9nA 


U. \Joo 




11-2 


Kr-tvu 


430 / 


U. U ( U 


9 fit; 




n niR 

U. UoD 




11-3 


Kr-LVU 


*1 LO 




1 09 


OlMfr i D 


U. D 




11-4 


dt? run 
Kr LVD 


9RRC 

Zbbo 


U. 1 ID 


n fifi 

U. 60 


T«r9Rn 
riiou 


U. Uo i 




11-5 


Kr LVD 


99 VR 


u. uyo 


n rq 




u. UOD 




11-6 


Kr-LVU 


q9^r 

d£OD 


n orr 


u. *to 


o§ DL 


U. 




11-7 


RF-CVD 


2243 


0. 122 


0.44 


SKD51 


0.046 




11-8 


YAD 


2689 


0. 096 


0.3 


SUS304 


0.035 [ 


&\ 


11-9 


VAD 


3987 


0. 065 


1.95 


SCr415 


0.032 




11-10 


VAD 


4359 


0. 042 


1.65 


AC8A ' 


0.028 




11-11 


YAD 


3657 


0. 078 


0. 78 


SKDI1 


0.03 




11-12 


VAD 


2697 


0.165 


0.66 


FC250 


0.038 




11-13 


VAD 


4867 


0. 086 


0.35 


SRD51 


0.029 




11-14 


VAD 


2374 


0.146 


0.22 


SUS304 


0. 046 




11-15 


VAD 


5682 


0. 032 


1.88 


SCr415 


0.026 




11-16 


1 VAD 


3668 


0.01 


2. 67 


SCM415 


0.031 



[0 112] B9fc. «ftfc»»«»a)BB«**-r. ^2 
0(Di£$£#J8-5£ x % aSffl$RaA<0. 4»KS 
A. aHffl*RaA<0.005Ja±.. 0. 2JsiT0>ttlH*O t LT 
^P^V hLTl*4o 3^ — ^©SA<2000Ja±6000iaT^fe 
y. froRajb<0.005JsJLt. 0. 2iaT<0§5[Il ft "C& 4 *§-&(:: 

[0 113] a21lzffi«**tfcK»I^O^T« 



(®®1748. Ra = 0. 113) <Dft^ttmHMi\Z& ot^S 

tg#«®*ia:/TiN («fij£1748. Ra=0. 113) (DtS^ttJ? 
*€M) 4,*22l=«Lfc. 

[0 114] 

[$22] 





mm 


-?m& 

(kg/mm') 


zmmz Ra 

(/xrn) 




(mm 2 ) 




TIN 


VAD 


1748 


0. 113 


197 


0. 45 


1 


TIN 


VAD 


2437 


0. 196 


477 


0. 678 


1.50 J 


TIN 


VAD 


2265 - 


0. 152 


344 


0. 586 


1.30 




12-1 


RF-CYD 


3587 


0. 165 


591 


0. 476 


1.06 




12-2 


RF-CVD 


4567 


0. 070 


319 


0. 398 


0. 88 




12-3 


RF-CYD 


4123 


0. 007 


28 


0. 144 


0.32 




12-4 


RF-CYD 


2568 


0.176 


451 


0.435 


0.97 




12-5 


RF-CYD 


2236 


0.093 


207 


0.316 


0. 70 




12-6 


RF-CYD 


3235 


0. 065 


210 


0.344 


0. 76 




12-7 


RF-CYD 


2243 


0.122 


273 | 


0. 374 


0. 83 




12-8 


YAD 


2689 


0. 096 


258 


0.3.1 


0. 69 


m 


12-9 


YAD 


3987 


0. 065 


259 


0. 335 


0. 74 




12-10 


YAD 


4359 


0. 042 


183 


0. 304 


0. 68 




12-11 


VAD 


3657 


0. 078 


285 


0.366 


0.81 




12-12 


VAD 


2697 


0.165 


445 


0.426 


.0. 95 




12-13 


YAD 


4867 


0. 086 


418 


0.401 


0. 89 




12-14 


YAD 


2374 


0.146 


346 


0.405 


0.9 




12-15 


VAD 


5682 


0. 032 


181 


0. 267 


0. 59 




12-16 


VAD 


3668 


0.01 


36 


0.223 


0. 50 



[0 1 1 5] UIOlcRa (jim) xHk (kg/mm 2) tBH 

ii— Ra (jim) xHk (kg/mm 2) (zJSHfiJt 

tfttmLTl^&^ttffrfr-otzo mCRa (jum) 

xHk (kg/mm2) T'fcoTi. 7=£)\,Z? r X 2}— tf^ffi 
I*. TiN^CrN, (Ti. Al) NBlzJt^T* 
f^CiA^ofco 7^77^*- toy 
tbomttoi: y *«lMB*«»tte»ofc«>lzli, Ra 



(li m) xHk (kg/mm 2) *)<500ia~FT* fcftliftl^ Vti 

t\ «j»»«»tftizj:y«i^*a»tt*a«LJ:5 

t-r*&f>li. Ra (|/m) xHk (kg/mm2) =Ai: Lfc* 
£lz^ »tt A*<500 W T -tf 4 C 4: * * fc -T «« -C * 4 C 
t?b<M*Lt>C4 3&^^4o 

[0 116] (Bttm9) RlS<M6£ratScD££ - ftfr 
lc*y*W»*»ric"4*4. ^CD^. RFfiiig^XvCVD 



(20) 



ftFjfl 2001-192864 



mZte&t&o RFSSjerf^XvcvD;*. si/a 
117] mtZMgHDm-zijUmmi totf^vx-r 

|b]£#-^t-^ 0 S23, 24IC. *Fa1g, *F«li 
JS. 3E®*B£Ra. tt«51Jg. SttaSL RJ*. JSJS 

^^"To S20<75tb$^iJ5 3E®iffl£Ra7b<0. 2£M*. 

•S^fcliO. 005*5Sro|ftB^ A. «Effi£RajM). 005lil 



[O 

SIR 



±. 0.2JaT©tI^O<!:LT^o-y KLTUli. 
^SlJt *<2000 - 6000 CD Se H F*3 t? fc l J , oRa A<0. 005 1U 
±. 0.2J9lT©BHrtT?ft*«^l=«t,ie»«»36<«< 

[O 1 1 8] 
[82 3] 



[O 1 1 

























MS Ip? 




iKg/OUD ; 


Ra ( u m) 




raw 








(Mm) 














tt«#J 8-5 






VAD 


1738 


0.26 


1.1 


! SUS304 


0.07 




13-1 


Si 


0.35 


RF-CVD 


2467 


0.25 


2.64 


SUS304 


0.057 




13-2 


Ti 


0.26 


RF-CYD 


5734 


0.37 


0.57 


SCM415 


0.053 




13-3 


Ta 


0. 44 


RF-CVD 


2673 


0.48 


0.88 


S45C 


0.064 




13-4 


W 


0.36 


RF-CVD 


3514 


0.35 


0.93 


FC250 


I 0.053 




13-5 


Cr 


0.21 


RF-CVD 


3577 


0.32 


0.84 


1 SCM415 


0.051 




13-6 


Ti 


0.53 


RF-CYD 


2643 


0.193 


| 1.02 


SKDll 


0. 043 




13-7 


Cr 


0.23 


RF-CYD 


3644 


0.067 


0.87 


SCM415 


0.063 




13-8 


V 


0. 57 


RF-CVD 


2141 


0. 045 


0.94 


! SKH51 


0.061 




13-9 


Ta 


0. 67 


RF-CYD 


2765 


0.164 


0.74 


SCM41S 


0. 037 


fig 

m 


13-10 


It 


0. 12 


RF-CYD 


3856 


0.034 


0.36 


SUS304 


0. 038 


13-11 


Ta 


0.7 


RF-CYD 


4675 


0.056 


1.86 


S45C 


0.032 




13-12 


TaC 


0. 86 


RF-CVD 


4387 


0.078 


0.93 


SCr436 


0.027 




13-13 


Si 


0. 88 


RF-CVD 


3678 


0.097 


0.78 


' SKH51 


0.033 




13-14 


Si 


0.53 


RF-CVD 


5748 


0.009 


0. 77 


SUS304 


0.037 




13-15 




0. 89 


RF-CVD 


2764 


0.057 


1.06 


SCM415 


0.047 




13-16 


Nb 


0.44 


RF-CVD 


2846 


0.137 


1.13 


SCr436 


j 0.045 




13-17 


Hf 


0.87 


RF-CVD 


2235 


0.168 


1.04 


S45C 


| 0.052 




13-18 


W 


0. 59 


RF-CVD 


3387 


0. 045 


0.98 


SCM415 


0. 038 




13-19 


Nb 


0.35 


RF-CYD 


3984 


0. 069 


0.96 


SCM415 


0. 034 




13-20 


TaC 


0.61 


RF-CVD 


4725 


0. 082 


0. 54 


AC8A 


0.03 


] [124] 














mm 








mm 


BKJP 




(kg/mm 2 ) 


Ra(/xm) 


(ad) 


mm 








(#m) 














ItttW 8-5 






VAD 


1738 


0.26 


1.1 


SUS304 


0.07 




13-21 


Hf mtm 


0. 26 


RF-CVD 


4631 


0. 196 


0.26 


SKDll 


0.033 




13-22 


Ta mm 


0.49 


RF-CVD 


2137 


0. 164 


0.79 


SUS304 


0.057 




13-23 


It mtm 


0. 85 


RF-CVD 


3374 


0. 024 


1.66 


S45C 


0.041 




13-24 


Ti 


0. 77 


VAD 


3584 


0. 066 


1.37 


SCM415 


0.038 




13-25 


Ti 


0.47 


VAD 


5872 


0. 072 


0.31 


SXD11 


0.032 




13-26 


Cr 


0.15 


VAD 


4235 


0. 084 


0.67 


SCM415 


0.031 




13-27 


Cr fcitto 


0.12 


VAD 


3798 


0. 097 


0.77 


SCM415 


0.034 




13-28 


V 


0. 43 


VAD 


2858 


0. 115 


0.88 


SKDll 


0.037 




13-29 


Si 


0. 26 


VAD 


5362 


0. 041 


1.11 


SUS304 


0.036 




13-30 


Si 


0. 59 


VAD 


3124 


0. 036 


1.68 


SCr436 


0.042 




13-31 


Si 


0.74 


VAD 


2174 


0. 157 


0. 54 


. FC250 


0.053 




13-32 


Nb 


0. 68 


YAD 


2586 


0. 007 


0. 24 


SUS304 


0.048 




13-33 


Nb 


0.66 


VAD 


3647 


0. 125 


0.13 


SCM4I5 


0.041 | 




13-34 


W 


0. 53 


VAD 


4768 


0. 053 


0.88 


SKDll 


0.03 




13-35 


W 


0.31 


VAD 


4986 


0.074 


1.36 


SCM415 


0. 028 




13-36 


Zr 


0. 24 


YAD 


5634 


0.062 


1.87 


S45C 


0.027 




13-37 


2r 


0.51 


YAD 


2764 


0. 033 


0.63 


SUS304 


0.045 




13-38 


Hf 


0. 84 


VAD 


5896 


0.048 


0.67 


SCr436 


0.03 




13-39 




0.53 


YAD 


2343 


0. 135 


1.38 


AC8A 


0.052 




13-40 


Nb mtm 


0.59 


VAD 


2854 


0. 164 


0.74 


SCM415 


0.044 




13-41 


Ti Bkitto 


0. 74 


VAD 


3763 


0. 074 


0.89 


SKR51 


0.035 
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5. 26|C*r. it»8«4: Lt> +BB»*»*1*r. K& [0121] 
3-tf±lzmf$.LtzT : Z)\'7 7*±>— ^m^-To <Pffl CS2 5] 







■PNM 
(mhO 




(kg/mm 2 ) 


Ra(wm) 


(ME) 


3ttt 
mU 




\ti) 


it«« 7-3 


- 


- 


RF-CVD 


2564 


0.045 


0. 8 


S45C 


0.034 


15 


JtlftM 7-4 






j YAD 


3542 


0.035 


0.8 


SUS304 


0. 036 


12 




14-1 




0. 53 


RF-CVD 


2643 


0. 193 


1.02 


SKD1I 


0.043 


28 




14-2 


Zr 


0.12 


RF-CVD 


3856 


0. 034 


0. 36 


SDS304 


0. 038 


26 




14-3 


Ta 


0.7 


RF-CVD 


4675 


0.056 


1.86 


S45C 


0. 032 


25 




14-4 


Si 


0. 53 


RF-CVD 


5748 


0. 009 


0. 77 


SUS304 


0. 037 


24 




14-5 




0.89 


RF-CVD 


2764 


0. 057 


1.06 


SCM415 


0. 047 


27 




14-6 


Hf 


0.87 


RF-CVD 


2235 


0.168 


1.04 


S45C 


0. 052 


29 


i 


14-7 


W 


0.59 


RF-CVD 


3387 


0. 045 


0. 98 


SCM415 


0. 038 


27 


#j 


14-8 


Nb 


0.35 


RF-CVD 


3984 


0.069 


0. 96 


SCH415 


- 0.034 


26 




14-9 


TaC 


0.61 


RF-CVD 


4725 


0.082 


0. 54 


AC 8 A 


0.03 


24 




14-10 




0. 26 


RF-CVD 


4631 


0.196 


0.26 


SKD11 


0. 033 


25 




14-11 


Tfl f&/ktti 


0. 49 


RF-CVD 


2137 


0.164 


0. 79 


SUS304 


0. 057 


25 




14-12 


LI bK.1 WV7J 


0. 85 


RF-CVD 


3374 


0.024 


1.66 


S45C 


0, 041 


25 




14-13 


Cr 


0. 23 


RF-CVD 


3644 


0. 067 


0.87 


SCM415 


0. 063 


29 




14-14 


V 


0. 57 


RF-CVD 


2141 


0. 045 


0. 94 


SKH51 


0. 061 


25 


] 












[«26] 












SUP 
(urn) 


zmm 


(kg/mo 2 ) 


Ra(#m) 


am 

(mdD 


mm 




KaJ 


\mm 7-3 






RF-CYD 


2564 


0. 045 


0.8 


S45C 


0. 034 


15 


tfctfctfij 7-4 






YAD 


3542 


0. 035 


0.8 


SUS304 


0. 036 


12 




14-15 


Ti 


! 0.77 


YAD 


3584 


0.066 


1.37 


SCM415 


0. 038 


28 




14-16 


Si 


0.26 


VAD 


5362 


0.041 


1.11 


SUS304 


0. 036 


30 




14-17 


Nb 


0.66 


VAD 


3647 


0. 125 


0. 13 


SCH415 


0.041 j 


26 




14-18 


w 


0.53 


VAD 


| 4768 


0.053 


0. 88 


SKD11 


0.03 


27 




14-19 


Zr 


0.51 


VAD 


2764 


0.033 


0.63 


SUS304 


0. 045 


28 




14-20 


Hf 


0.84 


VAD 


5896 


0.048 


0.67 


SCr436 


0.03 


23 


14-21 


Cr 


0.15 


YAD 


4235 


0. 084 


0.67 


SCM415 


0. 031 


28 




14-22 


Cr #{fc»j 


0.12 


YAD 


| 3798 


0.097 


0.77 


SCM415 


0.034 


27 




14-23 


V 


0.43 


YAD 


2858 


0.115 


0.88 


SKD11 


0.037 


24 




14-24 




0.53 


VAD 


2343 


0.135 


1.38 


AC8A 


0.052 


25 




14-25 


Nb ttfttt 


0.59 


YAD 


2854 


0. 164 


0.74 


SCM415 


0.044 


26 




14-26 




0. 74 


YAD 


3763 


0.074 


0.89 


SKH51 


0.035 


24 



to 1 2 3] (umm i 1 ) ±iH««*x>e;> 

£;!i]3£L.fc<, 5l«5«5-3, 6-2. 6-6, 7-5. 7-16, 8-14. 
8-38l=-3l*T^— 9 'J XfH&Zft-DtztZ*,. itmm 
5-1«kJ:b$SLriO~30%a) h;u^««3&<«B**ifc. 

t 0 1 2 4] (Iitf£0iJ 1 2 ) fdcMli. RF"7>f* h Q >X 
/<v5")><7 (SP) 7>/\7^K7^1-P^ 

(UBM) JtffiT— (VAD) 
St. ^ -f^^^hCVD (HCVD) JfclzJ: y »j«Lfc. » 

[0 12 5] RFT?"* k o 9 y li. @ 



ofc„ y-v hStfS***;^— lei*. RF®2)£EP»D 
T-£-5„ HJS^II*. S*TEni)D/N*-<TX150WmT. S?Bim 

[0 12 6] h7^> h-a>X/^-v 

* 'J >2*;£-C-l*. HURlcBttftJIS* — h*. SHft 
C 6 H6- C 2 H2$ O~50%gs*D Lfc7;U:J>a* 

ttEPflQA-f 77.600VliLT. »BSlE2)4PaiaT, CH4, C 
6H 6 . C 2 H2»ftl*. »ttiaSE873KlilTlCT45-ftfr* 
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[0 12 7] JtfflT-f tt*3K*ai=*5L^Tt. I 

•6. XIMPN2, »Hftlia4PafclT. *#SS873KJa 
T, *««E300VJaTI=T#*ft*aE<b*-&4Ci:t?ff 

[0 12 8] KCVD&li. CH4. CeHe&l* 

SttEJB. CH4. C 6 H 6 , C 2 H 2 S^l£M-r-5Ci:T% 

6 H 6 v C2H2*^50vol%JUT(b-r4C irT'H^'e^ 

[0129] iii±a>^;iic«ty, j* ® ft* — 

#>flt*#l*Lfc. #e>*lfc*MI*. 514.5nm(7);&g£ 



£*t5. h;u:?tLr. 

3£g. tf— ?»»»K*WUJLfc. tf— 500cm" T 
~1000cm- 1 OTlffl, 1340cm- 1 ttifi. 1560cm- 1 ttjfilc:j? 

[0130] #e>#ifcaK*— jk>bhc-3*. tr> • * 

IS. **V'J>;S, li;6Xi;x>v;>^-^;H0W-30SGcD;lS 

I±5fe3ffiffl^gR3mmCDSUJ2S!t 0 >. 2)D£10N. H]$£jl 
Jg250rpm (liMiS£50nm/sec) , BliBSft 5 75\Et L 

12-4(D^*I*£1 <!: Lfc<t^ro=&JSO)^J€*^ai-jFL 

4,3HJSLfc. *-0>$Sgl£S27, 28l;*-r. 
[0131] 
[«27] 





1600/ 
11340 


S600/ 
S1340 


SI 340/ 
SI 560 


11340/ 
11560 


i' -mm 

(cm"') 


(urn) 








mm 




(at*) 


it 


12-1 


0.015 


0.006 


5.1 


1.8 


1652 


2.2 


Si s N 4 


i>y 


SP 


0.06 


0.7 


22 




12-2 


0.01 


0.007 


4.5 


1.6 


1556 


9.8 


A1 2 0 3 


i>y 


HCVD 


0.06 


0.7 


35 




12-3 


0.001 


0.001 


5.5 


2.2 


1552 


1.5 


5CM415 


eta 


YAD 


0.08 


0.9 


28 


12-4 


0 


0 


6 


2.5 


1549 


0.7 


SUS304 


*• n> 


UBM 


0.07 


1 


23 




12-1 


0.03 










0.6 


S45c 


v m 


SP 


0.06 


0.5 


0 




12-2 


0.4 










0.2 


SEH51 




UBM 


0.05 


0.5 


15 




12-3 


1.6 










0.8 


FC450 


I>y >$3 


SP 


0. 04 


0.4 


0 




12-4 


2.2 










1.2 


SCM415 


I>y >f& 


YAD 


0.04 


0.4 


0 


n 
n 


12-5 




0.02 








1 


SKDU 


l>y >ffc 


UBM 


0.05 


0.5 


11 


12-6 




0.1 








1.4 


S45c 


mm 


HCVD 


0.06 


0.4 


18 


w 


12-7 




1.2 








1.2 


SUS304 




SP 


0.04 


0.4 


0 




12-8 




2.4 








2.4 


SCM415 


I>y >fl& 


YAD 


0.04 


0.3 


0 




12-9 






2.8 






6.8 


Si 3 N 4 


l>y >fft 


HCVD 


0.03 


0.5 


10 




12-10 






0. 1 






3.1 


SUS304 


I>y >fS 


YAD 


0.03 


0.4 


0 




12-11 






1.2 






0.8 


SCM415 


I>y 


UBM 


0. 04 


0.4 


10 




12-12 






2.4 






0.9 


A1 2 0 3 




SP 


0.05 


0.3 


0 




32-13 








1.1 




0.7 


SUS304 


I>y >ife 


UBM 


0.03 


0.5 


4 




12-14 








0.7 




0.4 


SKH51 


I>y >f$ 


SP 


0.04 


0.4 


0 
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1600/ 
11340 


S600/ 
S1340 


S1340/ 
S] 560 


1 1340/ 
11560 


SP 3 k* 
(cnf 1 ) 


B&J? 
in m) 


Sw 






trie Mr 




(al%) 


12-15 








0.5 




1 


SCM415 




VAD 


0.05 


0.3 


0 


12-16 








0.12 




1.3 


FC450 


mm 


SP 


0.06 


0.7 


0 


12-17 










1564 


0.1 


SUS304 




UBM 


0.05 


0.4 


II 


12-18 










1568 


1.2 


SCM415 




SP 


0.05 


0.4 


0 


12-19 










1572 


5.6 


FC450 




VAD 


0.04 


0.3 


0 


12-20 










1578 


7.6 


SUS304 




VAD 


0.04 


0,3 


0 


12-21 


0.2 




2.9 






1 


SKH51 




HCVD 


0.05 


0.8 


19 


12-22 


2 




0.3 






0.8 


SUS304 


!>*/ >fS 


SP 


0.03 


0.3 


0 


12-23 




0.01 


2.7 






0.6 


S45C 


!>"✓ >t& 


SP 


0.03 


0.4 


0 


12-24 




2.5 


0.45 






0. 9 


SCM415 




VAD 


0.04 


0.3 


0 


12-25 


0. 1 






1 




1 


SKD51 




UBU 


0.05 


0.4 


4 


12-26 


2.4 






0. 11 




1,2 j 


FC450 




SP 


0.04 


0.9 


0 


12-27 




0.05 




0.8 




1.5 | 


S45c 




UBM 


0.03 


0.4 


0 


12-28 




2.5 




0.3 




1.8 | 


AC8A 




SP 


0.04 


0.3 


0 


12-29 


0.8 




1.2 




1564 


2 


S0S304 




UBM 


0.04 


0.8 


0 


12-30 


0.4 






1. 1 


1568 


1 


SKD11 




SP 


0.04 


0.6 


0 


12-31 




2.1 


0.4 




1572 


0.8 


SCM415 




YAD 


0.03 


0.3 


0 


12-32 




2.2 




0.6 


1578 


0.4 


SKH51 




SP 


0. 02 


0.3 


0 



[0 1 3 3] (HBHM1 3) ffil^X. <t> Smm<D$&<Dftm 
d. *fiS«12-2. 4. 8. 10. 16. 20. 22. 23. 25. 27. 
29. 3KD«fl*— 7t?>»«*»*Lfc. *<D'ik. mt>r 

;now-3os6(D3(iiTi3j:*a»T-ettffl Lfco ttnm 

12-1~4(D*-7tC>ttBI*»fiRLfcti(Dfctk«L-C. 5S 

[0 1 3 4] (RRfl14) ^IC. 7JU£-£:£AC8A§g 
COx>v?>(7) t°X h>X^i— hSiJlc. SSS01J12-2. 4. 
8. 10. 16. 20. 22. 23. 25. 27. 29. 3KD«Jt*— ?t* 
>«*»J« U x>*;>*-f;H0W-3OSGa>5(STI=J:*a 

hbf50'J12~1-4lcJ:t-<T 2 ~ 8 «SflEO)J«ffiftftiE3K^ 

[oi 3 5] (f4i£0Oi 5) /<;u^icfci+4S/A 

















Mftftft 








(a/cm") 


(um) 












Jt 


16-1 


2.4 


1.5 


SCM415 




SP 


0.06 


0.7 


tt 














0.08 


0.9 


#J 














0.09 


1 




16-1 


2.7 


3 


SCM415 




SP 


0. 05 


0.6 




16-2 


3.0 


1.2 


SKH51 


*fvy > 


YAD 


0.06 


0.7 




16-3 


3.2 


1.3 


Si 3 N 4 


x>s»» 


UBM 


0. 03 


0.2 


n 


16-4 


3.5 


0.6 


SCM415 




VAD 


0. 04 


0.3 




16-5 


2.6 


0.4 


SUS304 




SP 


0.06 


0.7 


% 


16-6 


2.8 


6.7 


S45c 


x>v J >?i 


HCVD 


0.05 


0.6 




16-7 


3.4 


3.2 


SKD11 


X>S»ffl 


VAD 


0.04 


0.5 


m 


16-8 


3.3 


0.8 


AC 8 A 


x>s?>tt 


SP 


0.05 


0.6 




16-9 


3.2 


9. 8 


SKH51 


X>5?>« 


HCVD 


0.04 


0.3 




16-10 


3.2 


0.1 


FC450 


x>v?>ft 


UBM' 


0.05 


0.5 



[oi3 8] z(Dmzm?&?\z. ss*<2. 6g/cm3ia ±xhz>&nmmit. ^■f*it,tt®m™-uztt'<xmm 



mm\zmmmi2-3. 7, n, i6. 20. 21, 24. 26. 28, 3 

OOMMia— U x>v>^"-f ;U0W-30S 
GOffiTlz <k £;13;tT X&m LX*>1±(D bJU? L 
fc. J±$x0iJ1 2-1 ~4tf>*£llM £ Jfe J$ L i <D t ttR L X 1 . 5 
~ 6 flfgft<DXd?fi< JL tlfc . 
[0 13 6] (StSHMl 6) R|*OT12£p)ft<DJ$R&-e 

»*r±i=«*tt«*f*«L. mmconmxmmm®it=& 
uw*s«a>jMS * fco j»«*iijt««iji6-ia)j««« 

^utsstsftfc. ssi*. f$.mm'\k<D&m<DW.& : £. 

[0 13 7] 
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[01 39] (umm i 7 ) ummt mmv>f$.m& v 
iSB&M(Dm%.£'n?tzo mmm.it tmm 1 7-1 <r> mam. 
o^rsp2^$^-r^>^^^*t^ftfc. zomm 



(100at. %) <D£—<P&f£T'mmtLT*tt>tzo 

[0 14 0] 
[§30] 





(at.K) 


mm 

(me) 






aasm 








17-1 


50 


1.5 


SUS304 




SP 


0.06 


1 




17-1 


20 


6.5 


SCM415 


X>v>» 


SP 


0.04 


0.6 


17-2 


15 


0.5 


SUS304 


X>v>» 


VAD 


0.04 


0.7 


17-3 


25 


0. 1 


S1A 




UBM 


0.03 


0.2 


17-4 


10 


1.2 


SKH51 


X > V > ffi 


HCVD 


0.04 


0.3 


17-6 


5 


2.5 


FC450 


X>v>ffi 


UBM 


0.05 


0.5 



[0141] Z<nm~*i-?&0\~. SP2$g^£:g-t&gt 
mtilftW ~40at. %(DfEHrtT'fe'i)#ll!£<5iJI*, tbtt« 
17-1lclk'<T»»«a36</h$< . m&Slt'Pte^Zttf 

[0142] *«Ko)®H«Eisst/isas»ai*s ± 

[0 1 4 3] 

**taaii=«*S£«« > f* , s*iis»it. »»#]©# 

f ©«i«l:«ffit 6 = i: 4<fflft**i 

■6. 

[0 1 ] WZ<Dftti^*t£&W&tt*&*%*JflgShUtt 
0>Bffi50-efc-S>o 
[0 2] DLCi*ft©fl:fc1fctftS*Lfc»«£*-*-5*SS 

[0 3] (A) imC(D^A>bfc£JI<D4Mcte<7Mb##l# 

%m\-&%zMz*ftwmmnvi(Dmmm-<:.. <b> i*d 

[04] (A) i*»«*i=tttt»A<«i^**ifc*flewa 
isgi5«ro6gi®0i?. (B) lim-jf tig- ji toasts 

36l=l,fc**W£i*»««>BiiEB|-C&S. 



[0 5] RFiaSg^X-7CVD=&mcD}KB§0-efc-&. 

[06] jiffir— f ttttXffmaaMB-efeft. 

[0 7] 5? — ^®JgA<1800)il±8000JilTT'j5'-J, froRa 

A<o. O05Jii±o. 2HLT(r>^m\~r>^xws.tm^W&L<o^ 

[08] * mm L fc*SS Wlft«l= It -SEES <t 1? 

[0 9] 5? — ^®g*<2000Ja±6000JitT^&Us A^Ra 
*i<0. 005Ja±0.2JiIT<D^SMlr-OLNr®g<!:it}f«!»<»H 

[01 O] RaxHki^llStbirCOK^^^-r^^^-Cfe 

[01 1] «fMli*»«Lfc**W«Bll=#5l+*«Si: 

[01 2] J6atsp3e— $fi»©MfiS£jS"r^5 7-i? 

<fc-5>o 

1 2 n&a 3 4bd*in 4 gttiiffl 

5 tt©<b***ft^ 6 0tX£g»a>A-*£>&«ttB 
if 

7 ttOHb&IAJI 8 ftttSli 9 8» 10 Sg-Jf 
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